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DETAILED ACTION 

This office action is in response to Applicant's response to the requirement for 
restriction/election filed on April 15, 2005. Applicant elected Invention I, drawn to claims 1-15. 
However, Applicant did not express the desire to traverse or not to traverse the restriction, nor 
did the Applicant presented an argument; thereby, the Examiner will proceed to prosecute the 
Applicant's elected claims 1-15 without traverse. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-5, 8, 10, 13, and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Cho et al. (US 6,396,984 Bl). Cho et al. teaches a mode shape converter comprising an under 
cladding (Fig. 3, 302) having a flat shape as a whole formed on a silicon substrate (Fig. 3; 300; 
col. 7, line 26), a first core 304 with a quadrangular cross section placed on the under cladding, a 
second core 308 placed on a terminal end portion of the first core, and an over cladding 310 
placed in a region including the terminal end portion of the first core and second core placed on 
the terminal end portion of the first core. The under cladding and first core placed thereon 
constituted a first optical waveguide. The over cladding and the second core form the second 
optical waveguide. The mode field size conversion portion 3 14 is constituted by the region 
inclusive of the under cladding, first core and second, where the two sections overlap, and the 
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over cladding on and around the second core. The cross section of the two cores differs (Fig. 5a 
and 5b) and the first core is made of silicon through a dry-etching process (col. 7, line 39). 

5. Regarding claim 5, as taught in the incorporated prior art, the second core is made of a 
material higher in refractive index than the than that under cladding and lower in refractive index 
than silicon of the first core of the terminal end portion (col. 2, line 24 -46). Furthermore, the 
Examiner respectfully point out the limitations that describe the differences of refractive index 
between the core and the cladding is a fundamental concept of confining light within the 
waveguide such that the light or optical signal can coherently propagate along the guiding path. 
Also, having the first core material higher in refractive index than the second core such that 
coupling to external sources is possible, since external sources such as an input fiber may have 
mode field diameters larger or smaller. 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 6, 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cho et 
al. in view of Zhou et al. (US 2003/00441 18 Al). 

8. Cho et al. teach a mode shape converter comprising an under cladding (Fig. 3, 302) 
having a flat shape as a whole formed on a silicon substrate (Fig. 3; 300; col. 7, line 26), a first 
core 304 with a quadrangular cross section placed on the under cladding, a second core 308 
placed on a terminal end portion of the first core, and an over cladding 310 placed in a region 



Application/Control Number: 10/666,482 Page 4 

Art Unit: 2883 

including the terminal end portion of the first core and second core placed on the terminal end 
portion of the first core. The under cladding and first core placed thereon constituted a first 
optical waveguide. The over cladding and the second core form the second optical waveguide. 
The mode field size conversion portion 3 14 is constituted by the region inclusive of the under 
cladding, first core and second, where the two sections overlap, and the over cladding on and 
around the second core. The cross section of the two cores differs (Fig. 5a and 5b) and the first 
core is made of silicon through a dry-etching process (col. 7, line 39). However, Cho et al. do 
not explicitly teach covering the first and second core and the side portion with a silicon oxide 
film. 

9. Zhou et al. teach a silicon waveguide layer may be bonded on top of an X-SiC>2 structure 
and the X element may be a dielectric thin film [0421] for the purpose of fabricating very thin 
planar waveguide as taught by Zhou et al. Furthermore, this method can be use to manufacture 
the cladding for the purpose of easily varying the refractive index for specific application 
purpose. 

10. Since Cho et al. and Zhou et al. are both from the same field of endeavor, the purpose 
disclosed by Zhou et al. would have been recognized in the pertinent art of Cho et al. 

11. It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to cover the core with the material having the same refractive index such 
as the method taught by Zhou et al. for the purpose of efficiently coupling light from the first 
core to the second core. 

12. Claim 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cho et 
al. in view of Zhou et al. 
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13. Cho et al. teach a mode shape converter comprising an under cladding (Fig. 3, 302) 
having a flat shape as a whole formed on a silicon substrate (Fig. 3; 300; col. 7, line 26), a first 
core 304 with a quadrangular cross section placed on the under cladding, a second core 308 
placed on a terminal end portion of the first core, and an over cladding 310 placed in a region 
including the terminal end portion of the first core and second core placed on the terminal end 
portion of the first core. The under cladding and first core placed thereon constituted a first 
optical waveguide. The over cladding and the second core form the second optical waveguide. 
The mode field size conversion portion 3 14 is constituted by the region inclusive of the under 
cladding, first core and second, where the two sections overlap, and the over cladding on and 

r~ 

around the second core. The cross section of the two cores differs (Fig. 5a and 5b) and the first 
core is made of silicon through a dry-etching process (col. 7, line 39). However, Cho et al. do 
not explicitly teach the refractive index of said over cladding is higher than the refractive index 
of the under cladding. Nor do Cho et al. teach the refractive index difference between the second 
core and the under clad is larger than that between the second core and over cladding. 

14. Zhou et al. teach the refractive index of said over cladding is higher than the refractive 
index of the under cladding, and further teach the refractive index difference between the second 
core and the under clad is larger than that between the second core and over cladding [0188]. 
The purpose of Zhou et al.'s teaching is for the device that perform as a one dimensional beam- 
size enlarging element in the vertical direction for a propagating optical beam and can enlarge an 
optical beam from a semiconductor waveguide with a beam size as small as lambda/7.5 to a 
beam that is five times larger [0183]. 
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15. Since Cho et al. and Zhou et al. are both from the same field of endeavor, the purpose 
disclosed by Zhou et al. would have been recognized in the pertinent art of Cho et al. 

16. It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to predetermine the difference in refractive indices of the core and the 
claddings for the tailoring of the device to enlarge mode size. 

17. Claim 14 is rejected under 35 U.S.C 103(a) as being unpatentable over Cho et al. in view 
of Zhou et al. 

18. Cho et al. teach a mode shape converter comprising an under cladding (Fig. 3, 302) 
having a flat shape as a whole formed on a silicon substrate (Fig. 3; 300; col. 7, line 26), a first 
core 304 with a quadrangular cross section placed on the under cladding, a second core 308 
placed on a terminal end portion of the first core, and an over cladding 310 placed in a region 
including the terminal end portion of the first core and second core placed on the terminal end 
portion of the first core. The under cladding and first core placed thereon constituted a first 
optical waveguide. The over cladding and the second core form the second optical waveguide. 
The mode field size conversion portion 3 14 is constituted by the region inclusive of the under 
cladding, first core and second, where the two sections overlap, and the over cladding on and 
around the second core. The cross section of the two cores differs (Fig. 5a and 5b) and the first 
core is made of silicon through a dry-etching process (col. 7, line 39). However Cho et al. do not 
teach a second over cladding is placed on said over cladding placed on the core of the first 
optical waveguide and second core of second optical waveguide continuous with over cladding 
and second over cladding is lower in refractive index than the second core. 
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19. In claim 54, Zhou et al. claim such limitation for the purpose of providing further 
confinement of the optical signal and to protect the over cladding from environmental damages. 

20. Since Cho et al: and Zhou et al. are both from the same field of endeavor, the purpose 
disclosed by Zhou et al. would have been recognized in the pertinent art of Cho et al. 

21. It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to provide an over cladding over the preexisting cladding as a precaution 
from environment damage and further confining the beam since the fabrication of the such 
waveguide device only further require a deposition of another thin film of silicon oxide. 

Conclusion 

22. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. As disclosed in the IDS, two most relevant arts are the Pre-Grant Publication of Park 
et al., teaching coupling of tapered waveguides for mode conversion, and Yoshimoto published 
paper the A pplied Optics journal, teaching the fundaments of tapered waveguides for mode 
conversion. Furthermore, the non-patent literature documents applied in combination renders the 
current application to not be in allowable condition. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Erin D. Chiem whose telephone number is (571) 272-3 102. The 
examiner can normally be reached on Monday - Thursday 9AM - 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on (571) 272-2415. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 86(^217-9197 Ctqll-fr^ / % 
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